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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] 

This invention relates to a thin film magnetic head used for a magnetic 
disk drive etc. 



[0005] 

[Means for Solving the Problems] 

In accordance with the present invention, a thin film magnetic head op 
erable to write data to and/ or read data from a magnetic recording me 
dium by moving on and relatively with the medium is provided. A car 
bon film is formed directly on a slider of the head faced to the magnet 
ic recording medium with the thickness of less than 200 A. 
[0006] 

In one preferred embodiment of the present invention the carbon film i 
s formed not only on the slider but also on the side areas of the magn 
etic head near the edges of the slider. As mentioned above the magneti 
c head keeps on flying slightly above the surface of the magnetic medi 
um during rotating of the medium and makes a descent when the rotat' 
ion of the medium is halted and then contact with the medium at one 
of said side areas of the slider owing to the tilted positioning of the m 
agnetic head to the magnetic medium. In the present invention, the ma 
gnetic head is well protected against heavy contacts with the magnetic 
medium which could be made at halting or restarting the rotation of th 
e medium by the carbon films formed thereon. 
[0007] 

A carbon film of the present invention may include amorphous diamon 
d film or amorphous diamond-like film, and preferably include amorph 
ous diamond-like film for better slip. 



[0008] 

Additionally, the hydrogen content in a carbon film is preferably more 
than 25 atomic percent. A carbon film of less graphite composition and 
therefore having a high hardness is produced by increasing the hydrog 
en content of the carbon film to more than 25 atomic percent. 
[0009] 
[Function] 

There have been a problem with a conventional carbon film that it does 
not contact well with a magnetic head substrate and therefore a silicon 
layer etc., was interposed between the carbon film and the substrate as 
an intermediate layer to address the problem (refer, for instance, to Ja 
} panese Patent Application Kokai No.H04-276367). 

[0010] 

The inventor of the present application have found that a good contact 
of a carbon film with a magnetic head substrate is attainable by formin 
g the carbon film on the magnetic head substrate with the thickness of 
less than 200 A. In the present invention the carbon film is forn\ed dire 
ctly on a slider of the magnetic head with the thickness of less than 20 
OAand realizing a good contact thereof with the magnetic head substrat 
e. The contact between the carbon film and the magnetic head substrate 

becomes poor if the thickness of the carbon film is increased to more 
than 200 A. 

In such increased thicknesses carbon films would be susceptible to, for 
instance, the difference of the thermal expansion coefficient between itse 
If and the substrate and consequently, the stress of the carbon films wh 
ich would affect the contact with the substrate becomes high. — — 



[0018] 

A carbon film is formed on the magnetic head 33 which is placed on a 
substrate holder 32 by irradiating plasma generated from the above de 

scribed plasma generator to the magnetic head 33 through the opening 

35 with a plasma source gas such as CH 4 being fed from a reaction gas 
conduit 36. 

[0019] 

Carbon films having a thickness of 50A, 100A, 200A, 250A, and 300A, 
respectively, were formed on AlTiC (Al 2 0 3 -TiC) substrate and were ex 
amined for the relation between the thickness thereof and the contact w 
ith the magnetic head. 



[0021] 

50 samples of carbon films of each thickness were formed directly on t 

he AlTiC substrate and the contact of the films with the substrate were 
evaluated by, applying a fixed pushout load (1kg) on each of the films 
using a Vickers indentor and counting the number of exfoliation occurr 

ed to each, of the carbon films. The result is shown in Table 1. 

[0022] 

[Table 1] . 



Thickness of a carbon film 


50A 


100 A 


200 A 


250 A 


300A 


Number of flaked sample 


0 


0 


0 


25 


40 
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